Amino acids are constituents of protein that is the major functional and structural component of all the cells of the body, and are required for health and reproduction. In the nutritional classification, the amino acids are categorized into two groups, essential (indispensable) and non-essential (dispensable). The essential amino acids (A-histidine, A-isoleucine, A-leucine, A-lysine, A-methionine, A-phenylalanine, A-threonine, A-tryptophan, and Avaline) have carbon skeletons that cannot be synthesized from simpler molecules in animals, and therefore must be provided in the diet. The earlier methodologies for determining amino acid requirements, which was based on nitrogen balance, were criticized because of their experimental design, but now essential amino acid requirements for adult humans are estimated by isotopic tracer methods and linear regression analysis. This article reviews recent advances in studies on amino acid requirements estimated by using the 13 C-labeled amino acid oxidation method, isotope ratio mass spectrometry (IRMS) for the measurement of 13 CO2῍ 12 CO2 ratio in expired breath CO2 and gas chromatography῍mass spectrometry (GC/MS) for the measurement of isotopic enrichment of the precursor in 13 CO2 production. 
ῤῌ Total oxidized AA ̰QQ̯ῠ̯̰ΰῩ̯̱ Below the requirement the test amino acid (AA) that is partly containing 13 C-labeled AA is conserved and there is a low constant oxidation rate.
When the AA intakes are su$cient for the requirement, the oxidation of the test AA increases progressively. Therefore, the requirement of the test AA is determined from the inflection on the AA oxidation῎AA intake curve. When the intake of the test AA is zero, then protein synthesis is minimal and oxidation of the indicator AA is maximal. As the intake of the test AA is increased, protein synthesis increases and the oxidation of the indicator AA falls until the requirement level of the test AA is reached, after which the oxidation of the indicator AA is lower and constant. The requirement of the test AA is determined from the inflection on the pattern of oxidation of the indicator AA ( 13 C-labeled) at di#erent levels of the test AA intake. 
